The basalts recovered from Deep Sea Drilling Project Holes 417A and 417D, only one-half kilometer apart, show a sharp contrast in the degree of alteration. Hole 417A basalts are highly altered to a variety of alteration minerals including celadonite, K-feldspar, hematite, smectite, calcite, and zeolites . Large amounts of potassium and phosphorus had to have been added and large amounts of calcium, magnesium, and sodium have been removed from the basalts (Donnelly, 1977) . In contrast, Hole 417D basalts are very fresh. The explanation given for this difference was that Hole 417A was drilled in a basement topograhic high (a volcanic hill) subjected to extensive weathering by a convecting fluid, probably sea water, before its eventual burial (Donnelly, 1977) . In support of this explanation, it was noted that Hole 417D basalts, unlike Hole 417A basalts, were covered by Cretaceous sediments.
TEMPERATURES OF FORMATION OF CALCITE VEINS IN THE BASALTS FROM DEEP SEA DRILLING PROJECT HOLES 417A AND 417D
James R. Lawrence, Lamont-Doherty Geological Observatory of Columbia University, Palisades, New York
The basalts recovered from Deep Sea Drilling Project Holes 417A and 417D, only one-half kilometer apart, show a sharp contrast in the degree of alteration. Hole 417A basalts are highly altered to a variety of alteration minerals including celadonite, K-feldspar, hematite, smectite, calcite, and zeolites . Large amounts of potassium and phosphorus had to have been added and large amounts of calcium, magnesium, and sodium have been removed from the basalts (Donnelly, 1977) . In contrast, Hole 417D basalts are very fresh. The explanation given for this difference was that Hole 417A was drilled in a basement topograhic high (a volcanic hill) subjected to extensive weathering by a convecting fluid, probably sea water, before its eventual burial (Donnelly, 1977) . In support of this explanation, it was noted that Hole 417D basalts, unlike Hole 417A basalts, were covered by Cretaceous sediments.
Calcite veins in the basalts of both sides were analyzed for 18 O/ 16 O and 13 C/ 12 C ratios in an attempt to determine their temperatures of formation and to verify that the fluid involved in the alteration process was sea water. The data are given in Table 1 . The oxygen isotope values in δ 18 θ (SMOW) range from +28.37‰ to +3O.67oo. These values are lower than those found in calcites from Leg 37 (δ 18 θ = +32.6 to +34.8‰; Muehlenbachs, 1976) and from Leg 45 (δ 18 θ = +30.6 to +34.87oo; Lawrence et al., 1977) . The carbon isotope values in δ 13 C (PDB), -0.4 to 3.6%o, are comparable to those found on Legs 37 and 45 and are fully compatible with formation in sea water.
The temperatures of formation of the calcite veins have been calculated (Table 1) assuming that the fluid involved in the alteration process was sea water and that it had a δ 18 θ = O°/oo, that of deep ocean water. This assumption is reasonable considering that extensive metasomatism involving transport of very large amounts of sea water seems to have taken place in Hole 417A (Donnelly, 1977) . The temperatures calculated for the calcites in both holes cover a similar range: 14° to 41°C. This range is distinctly higher than deep sea bottom water temperatures, even for the Cretaceous, which suggests, in agreement with the chemical budget studies of Donnelly (1977) , that heated sea water flowed through these basalts during the alteration process. In view of the extent of metasomatism in the basalts of Hole 417A, the water flow probably must have been much higher in Hole 417A.
18 O/ 16 O analyses across a single 6 to 8 cm-thick calcite vein from Hole 417A at a depth of 288 meters sub- bottom suggest progressive formation of the calcite veins at decreasing temperatures. The edges of the vein in contact with the basalt were formed at 31.0° and 34.8°, whereas its center was formed at 23.8°C.
